SEMICONDUCTOR DEVICE HAVING A DIE PAD SUPPORTED BY A DIE 

PAD SUPPORTER 



The present application claims priority under 35 U.S.C §119 to 
Japanese Application No. 2000-161929 filed on May 31, 2000, which is hereby 
incorporated by reference in its entirely for all purposes. 

BACK GROUND OF THE INVENTION 
Field of the Invention- 

The present invention relates to a semiconductor device, and 
particularly to a semiconductor device having a die pad and to a 
semiconductor chip mounted on the die pad. 
Description of the Related Art: 

A conventional semiconductor package is described in Japanese 
Laid-Open Patent No. 216303/1994 published on August 5, 1994. The 
document describes that a resin which covers a semiconductor chip 
occasionally peel away from a die pad which supports the semiconductor chip 
thereon, by a stress applied to the semiconductor device. The document 
describes that the die pad is formed to be smaller than a semiconductor chip 
to avoid the such peeling between the resin and the die pad. 

However, in such semiconductor device, a die pad supporter which 
supports the die pad is expanded by a stress applied thereto in a wire bonding 
process. In a method for fabricating the semiconductor device, a 
semiconductor chip is mounted on the die pad which is a part of a leadframe. 
Then, the leadframe is set on a heat stage. After setting the leadframe on 
the heat stage, the leadframe is connected to the semiconductor chip through 
a wire in the wire bonding process. During the wire bonding process, the 
heat stage continues to heat the leadframe. The die pad supporter expands 
by thermal expansion during the wire bonding process, the die pad moves up 



from an initial position. If the die pad moves up from the initial position, the 
semiconductor chip or the wire may be exposed from the surface of the 
molding resin, 

SUMMARY OF THE INVENTION 

An object of the present invention to provide a semiconductor package 
which is capable of decreasing the displacement of the die pad. 

To achieve the object, according to the present invention includes a 
semiconductor chip which is mounted on a die pad which is smaller than the 
semiconductor chip, a die pad supporter which supports the die pad, the die 
pad supporter having a stress absorbing portion and the stress absorbing 
portion which is disposed under the semiconductor chip. 

According to the present invention, a changing of the die pad 
supporter causing a stress of the die pad supporter by the thermal expansion 
can be reduced. 

Typi ca l ones of various inventions of the present application have 
been shown in brief. However, the various inventions of the present 
application and specific configurations of these inventions will be understood 
from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the specification concludes with claims particularly pointing 
out and distinctly claiming the subject matter which is regarded as the 
invention, it is believed that the invention, the objects, features and 
advantages thereof will be better understood from the following description 
taken in connection with the accompanying drawings in which: 

Fig. 1 is a plan view showing a lead frame of a semiconductor package 
according to first preferred embodiment of the present invention; 

Fig. 2 is a cross section at a portion of line A^A' shown in Fig. l; 
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Fig. 3 is a plan view showing a first variation according to the first 
preferred embodiment; 

Fig. 4 is a plan view showing a second variation according to the first 
preferred embodiment; 

Fig. 5 is a plan view showing a third variation according to the first 
preferred embodiment;. 

Fig. 6 is a plan view showing a leadframe of a semiconductor package 
according to second preferred embodiment of the present invention! 

Fig. 7 is a plan view showing a semiconductor package in a wire 
bonding step according to the second embodiment; and 

Fig. 8 is a cross section showing the wire bonding step at a portion of 
lines A-A f shown in Fig. 1 and Fig. 7. 

DETAILD DESCRIPTION OF PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention will hereinafter be 

described with reference to the accompanying drawings. Fig. 1 is a plan 

view showing a leadframe of the first embodiment of the present invention. 

Fig. 2 is the cross section at a portion along line A - A' shown in Fig. 1 . 

As shown in Fig. 1, a dilb pad 2 is formed at a central portion of a 

leadframe 1. Four die pad supporters 3 support the die pad 2. The die pad 

V r . ■ 

supporters 3 are located at right angles each other, i A size of the die pad 2 is 

% ■ ' ' 
smaller than the size of a semiconductor chip 11. That is, a configuration of 

the die pad 2 is larger than that of |he semiconductor chip^J 

A plurality of inner leads 4 are located in the vicinity of the die pad 2 

along four sides of the die pad 2. That is, the inner leads 4 surround the die 

pad 2. The inner leads 4 are supported with a dam bar 5. The dam bar 5 

prevents an outflow of a resin in a resin molding process described 

hereinafter. Edges of the inner leads 4 are plated with silver. 

Each of the die pad supporters 3 has a stress-absorbing portion 7. 
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The stress-absorbing portion 7 has a function for absorbing a stress applied to 
the die pad 2, when the die pad supporters 3 are expanded by thermal 
expansion. Each of the stress-absorbing portions 7 is located between the 
die pad 2 and the end of the inner leads 4. The configuration of the 
stress-absorbing portion has a protruding portion 8 and a concave portion 9, 
which are formed in a part of the die pad supporters 3. The stress-absorbing 
portions 7 are capable of absorbing the thermal expansion of the die pad 
supporters 3, such as a spring. 

A thin film of 42 -alloy or copper is pressed or etched for forming the 
die pad 2, the die pad supporter 3 and the inner leads 4. The 
stress-absorbing portions 7 are simultaneously formed in the pressing step or 
igj the etching step. As a result, the stress-absorbing portions 7 and the die pad 

supporter 3 belong in the same plane. 

Each of the die pad supporters 3 is located between a corresponding 
53 pair of inner leads 4, and are parallel with the corresponding pair of inner 

a; 

!p leads 4. Each of the die pad supporters 3 has a down-set portion 10 which is 

■II! ■ 

ly j located at an area between the pair of inner leads 4. As a result, the die pad 

2 is set lower than a level of the inner lead 4. Such structure is often called 
a down- set structure. 

A semiconductor chip 11 is mounted on the die pad 2. As shown in 
Fig. 2, the semiconductor chip 11 is fixed on the die pad 2 by an adhesive 12. 
The adhesive 12 is a silver paste. Also, the semiconductor chip 11 is located 
on the stress-absorbing portions 7. The adhesive is not formed on the 
stress -absorbing portions 7 so as to use the stress-absorbing portions as a 
spring. . _ „„ „ • 
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After the semiconductor chip 11 is fixed on the die pad 2. Electrode 
pads 15 arranged on a surface of tme semiconductor chip 11 are connected to 
the inner leads through wires 13. During a wire-bonding step, the 
leadframe 1 is clamped on the heat Istage 70 by a clamper 71. A rear surface 



-4- 



of the semiconductor chip 11 is vacu 
holding the semiconductor chip 11 on 



imed by a vacuuming portion 73 for 
he heat stage, as shown in Fig 8. 



Then, an area surrounded by the dam bar 5 is molded with a molding 
resin 14. As a result, a distance dl between a top surface of the 
semiconductor chip 11 and a top surface of the molding resin 14 is 
substantially equal to a distance d3 between a rear surface of the 
semiconductor chip 11 and a rear surface of the molding resin. In the 
conventional semiconductor device including a die pad larger than a 
semiconductor chip mentioned above, the distance dl is substantially equal to 
a distance d2 between the rear surface of the semiconductor chip 11 and the 
rear surface of the molding resin 14. In the case where a size of the die pad 
2 reduces, a ratio of the semiconductor chip to the molding resin 7 increases. 
In such case, in a flow of the resin while the resin molding step and in 
contraction stress while the resin is congealed, an influence of the 
semiconductor chip 11 is increased. In the case where the die pad 2 smaller 
than the semiconductor chip 11 is used, the semiconductor device 11 is set at 
a suitable portion where is in the middle level of the molding resin 14. 

For example, the leadframe 1 used in the first preferred embodiment 
is formed by the pressing machining or the etching technique. However, it is 
difficult to use such technique for a semiconductor device having a number of 
the inner leads which are arranged at fine intervals, because of the margin of 
the pressing process or the etching process. In the first embodiment, as the 
stress absorbing portions 7 are located between the edges of the inner leads 4 

become narrower. 

Further, one press mold can be shared for forming a die pad and an 
inner leads of various type of a semiconductor device. Naturally, ends of the 
inner leads are cut in accordance with a size of a semiconductor chip of such 
semiconductor device by a cutting press mold. 
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Therefore, that enables to fabricate various types of leadframes by 
combining just one press mold with a suitable cutting press mold. In this 
case, stress-absorbing portions 7 are located between the die pad 2 and the 
end of the inner leads 4. The end of the inner leads 4 is located near the 
semiconductor chip 11 for shortening a length of the wire. The 
stress-absorbing portions 7 are located under the semiconductor chip 11. 



Also, a configuration of the stress-absorbing portions 7 can be used a 
S-shaped stress-absorbing portions 20, as shown in Fig. 3. In this case, as a 
protruding portion 21 is symmetrical with a concave portion 22, a changing in 
a lateral or a vertical directions bf the die pad supporters 3 causing the 
expansion of die pad supporter 3 ca% be reduced. 



■f@ Also, Fig. 4 shows other configuration of a stress-absorbing portions 

i.y.'*t . ■ . 

gp. 40. As shown in Fig. 4, a hole 41 is formed in each die pad supporters 3 as 

m i the stress-absorbing portion. The hole is formed at a portion of the die pad 



supporter between the end of the inner leads 4 and the die pad 2. The 
portion of the die pad supporter corresponding to the hole 41 is wider than 
the other portion of the die pad supporter 3. 

Fig. 5 shows other configuration of a stress absorbing portions 50. 
As shown in Fig. 5, a slit 51 is formed in each die pad supporters 3 as the 
stress-absorbing portion. A width of the die pad supporter portion 
corresponding to the slit has the same width of the other portion of the die 
pad supporter 3. 

Next, a second preferred embodiment is described referring with Fig. 
6 to Fig. 8. 

Fig .6 is a plan view of a leadframe of second embodiment. 

Fig 7 is a plan view of the leadframe which is set on a heat stage. 
Fig. 8 is a cross section at a portion of line A- A* in the Fig. 7. 

In this embodiment, elements which correspond to the element of the 
first preferred embodiment are marked with the same symbols to facilitate 
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understanding. 

In the second embodiment, a configuration of the die pad supporter is 
different from the configuration of the die pad supporter disclosed in the first 
embodiment. 

A die pad supporter 60 has first die pad supporter portions 61 each of 
which is located between the corresponding inner leads 4 and is located 
parallel with the corresponding inner leads 4, a frame portion 62 which 
surrounds the die pad 2, and second die pad supporter portions 63 which 
connect the frame portion 62 to the die pad 2. 

A size of the die pad 2 is smaller than a size of the semiconductor chip 
11 and a configuration of the die pad 2 is a circular. A configuration of the 
frame portion 62 is a rectangular and each corner portion of the frame portion 
62 is supported by each of the first die pad supporter portion 61 with four 
different direction each other. The second die pad supporter portions 63 
supports each sides of the die pad 2. 

A plurality of inner leads 4 are located in the vicinity of the die pad 2 
along four sides of the frame portion 62. Each sides of the frame portion 62 
are located substantially in parallel with the end of the inner leads 4. 

A 42-alloy thin film is pressed for forming the die pad supporter 
portions 61, the frame portion 62, the die pad supporter portion 63, and the 
inner leads 4. 

After the 42-alloy thin film is pressed, the die pad supporter 60 is 
subjected to a down setting at an area 10 between the inner leads 4. 

Then, the semiconductor chip 11 is mounted on the die pad 2, as 
shown in Fig. 8. 

Electrode pads 15 arranged on a surface of the semiconductor chip are 
connected to the end of the inner leads 4 through wires 13 in a wire-bonding 
step. 

During the wire-bonding step, the leadframe is clamped on the heat 



stage 70 by a clamper 71. A rear surface of the semiconductor chip 11 is 
vacuumed by vacuum portions 73 for holding the semiconductor chip 11 on 
the heat stage, as shown in Fig. 8. 

The heat stage 70 has a groove 72 corresponding to the die pad 2 and 
the down-setting portion of the die pad supporter 60. The depth of the 
groove 72 is deeper than thickness added a depth of the down setting and a 
silver paste 12. 

The vacuuming portions 73 are located in an area defined by the 
frame portion 62 and each of adjacent pairs of the second die pad supporter 
portions 63. A vacuuming hole 74 is formed in the each vacuuming portions 
73. The vacuuming hole 74 vacuums the semiconductor chip 11 for holding 
the semiconductor chip on the heat stage. 

Then, an area surrounded by the dam bar 5 is molded with a molding 
resin. As a result, a distance between a top surface of the semiconductor 
chip 11 and the a top surface of the molding resin is substantially equal to a 
distance between the die pad 2 and the rear surface of the molding resin. 

In the second embodiment, frame portion 62 is located between the 
end of the inner leads 4 and the die pad 2. Although the die pad supporter 
portion 61 expands by thermal expansion in the wire bonding step, the stress 
is divided to the frame portion 62 and the second die pad supporter portions 
63, so as to the die pad 2 is not applied the stress directly. As a result, the 
changing in the die pad 2 is decreased when the leadframe is disposed on the 
heat stage 70 in the wire-bonding step. 

corner portions of the frame portion 62, and the each sides of the frame 
portion 62 support the die pad 2. As a result, the vacuuming hole 74 can be 
disposed in the substantially square area which is defined by the frame 
portions 62 and the die pad supporter portion 63. As a result, the diameter 
of the vacuuming hole 74 can be large. In this case, the vacuuming holes 74 



are disposed on the diagonal line of the semiconductor chip 11. Though the 
semiconductor chip 11 is slightly larger than the die pad 2, the semiconductor 
chip 11 can be mounted on the vacuuming hole 74 absolutely. 

Further, one press mold can be shared for forming a die pad and an 
inner leads of various type of a semiconductor device. Naturally, ends of the 
inner leads are cut in accordance with a size of a semiconductor chip of such 
semiconductor device by a cutting press mold. 

Therefore, that enables to fabricate various types of leadframes by 
combining just one press mold with a suitable cutting press mold. In this 
case, frame portion 62 are located between the die pad 2 and the end of the 
inner leads 4. The end of the inner leads 4 is located near the semiconductor 
chip 11 for shortening a length of the wire. The stress-absorbing portions 7 
are located under the semiconductor chip 11. 

In the semiconductor device disclosed in the present invention, the 
die pad supporter has a stress-absorbing portion. The changing of the die 
pad supporter causing the stress of the die pad supporter by the thermal 
expansion can be reduced. 

The die pad supporter has the frame portion, the die pad supporter 
portions 61 and the die pad supporter portions 63, so that the stress of the die 
pad supporter by thermal expansion is absorbed and vacuuming hole for 
holding the semiconductor chip in the wire bonding step can be large 
sufficiently. 



